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COILED TUBINOSCREet 
INVENTOR: Bennett MRichaid and Beiw A, Vol 

nELDOFTMgf»fy^MTtn^ 

The «eid of this hvertton frtaieetedownhole 
on coiod tuttng ^(rtiere the lubtag can ateo be «B^^ 
scraen tB fxish it against ttte weftom. 

BACKGROUN D OF THE IMygMJ IfMyf 

tn epical complelldna In the pait metalfc screens have l)eeo hse^ 
on rigid Of colled tuMno Into a zone h the vreflbore for product Priorto 
producing the aona. aand particlee iiww delivered oulsWe the sc^ 
tedwkpMloiownaagreMlpacldhg. Screens have afaiotMen used that oome 
prepactodv«ha8andlayofaafinaBama»«tothetra^ 
technlqHee or to be used h ooqM»i«on with the pl^^ 
thesereen. The gmratpaddngpraoeduraaespeciBlyin horizontal oompie- 
ttens toll uncertaWes as to whadiar the aand had been aullW^ 
unllonnV Iri the annular epaoe ao i» to lawMe an effect 
^WdWonaBy, the grewoi packing iwoadure took 

and requked the use of aurfacseequ^pmert to handle the materW for place- 
menthlhewellbore. Another dhadvartago of tiadWOnal gravel paeWng 
prooeAaes b that an aniuto apace awund the screen had to bo tell 80 that 
the gnvBloould be plaoed there. The end resutt was the taide diameter 
¥flthln the screen was neoeesail^ amal to aBow for the presence of the 
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annutarspace. This (xinstriciton in size could also a(^^ 
ducfion of tho formation to tie surface. 

In ui^ng certain drlling techniquds* partiGularty in unconsolidated for- 
mations, the drilling mud ymM torn a t>anier ac^^eent Itie waOtx>re which 
5 cause subsequent piuggino when the produdim 
and giwd packs being deployed, 

Ainor0ideels(luaiion«xproduckig afom^ 
in lis drUed stats 80 as to create the least amount of dtetu^^ 
maSon which has Just been dri>e± Traditional techniques leaving an anrajlar 
10 gap whteh would be gravel packed, further Involved risks of damaging the 
ftonnatlon In the grarai packing procesSt such as when SRuaiions occurred 
that woiM aHow lluM to convey the gravel to d&o apply hydras 
the fcmralion Bs wel es incon^albililies b 
used 10 conv^ the vaml. 

IS 

SUMMARY OF THE INVBITION 

One of the ol)|ecls of (he present htvenilon is to aOow a wen to be 
produced through a screen wiSiout die need (or a gravel pack. Thlsob]ectiv0 
is acooinpBshed by the plaoemeni of an expandrtsle screen thai can rnc^ 

20 radially outwardly when placed at the desired locatkm against the w 
and be porous enough wRh euflidem open area to lAow pioduei^ 
formafion. Anottterobfectlve is to be able to easily place the screen in the 
desired locatkm. This objective is met in one way by udng coOed tut)lng 
which can be preperlbiated tor a support for the screen. Another ot^fedlve is 

25 toproiedthaeoieendurfngdeiiv9iytolhedesirediocalion 



09/18/2000 18:34:13 page -4- 



-»Brp«,pertocattonofthe«c«enh1ha^. Th«e.«,„J^^ 

a«-lhon«mnerinwN*theappa«mB«dm«hoda«^ 

timaiofather described belo*hthe4««^ 
ment 

PPtgP DESCfllPTIOM OF THE Efi^"^'^ 

Rfluwl lB*«ecflonaivWwof«d8vtted«(^ 
tttcxpandedaotttttttwMiibora. 

Rflum 2 te me Mcdon vtow along Bn« 2-2 of Rgure 1 . 

F|gure3teihaMcaoovkw<rf»^ 2 siwwn before ex^^ 
inner tube against «w fRering matorfaL 

Rbito 4 h a aegmert irtiWi can ba loBed loog»udk^ 
flexWa lubing arfioh gh«a undertyftig aw 

TliepwfenadenilxidlmertteiiiB^ ^ 

ootedMJhgnwIlQcairteateoiinuoualMofcollubln^ 

ofwhtehtepftteBMjrmaclaftHnaiw^ 

Aa aeen in Rgu» 4. aaginanl ha» • ptaai^y ai pertiK^ 

boanangedhanyoidarailheriaidoworlntBpeaHngpallem. Theaeflmert 

12canbeptinchedtor«ialiato8l4«liaholaBl4i»bapl^ 

otherknowntechniqueandkianyoRlar. -nwdeslialilefloaitetohwa^p- 

P«»iniatelya»or40pefcei«opaiia«tii^ 

atubuiarahapa. Thaaegm«rtiaiM|»««tedlonglludlnalVaolhatadgaa 
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1« and 18 are brou8« together to make a k>nflBudfnai seam 
or otherwise closed up. ARemativeiy, the segment 12 can be spiraBy wound 
so that edges 16 and 18 ooino together in a cofitliKious spiral seari^ wi* 
advantage in spiral wMins t>eing that a parthxjfar outdde dfameler of a 

tubular cor*guration can t)e obtained with any given wkflh of aeginent 12. 
This shouid be compared to roOng the fiegmem 12 inb a lube whom its width 
deteoiAm 0ie<fiame(er of the tube lhat Is fcmwd when edges 16 and 1« are 
aligned and Joined in a technique weR iaiown in the an 

The openings or holes 14 can be put on the hMng male tiom eegment 
12foronlyapo(1iononheeoitodlubingstnng20. The segment 12 can be as 

long as ttwfnlshed coiled length of the tubing 20 with openings 14 plaoed at 
the desired locations. Using conventional surface eqt^pment and reel 10. the 
fl»dMe tubing 20 cm be quicldy ran feito the weMwra 22 to ptaoe the perfo- 
rated segment or aegmenis at lha desired locaOons. 

ngure2shoimfeisaclion the lube 20 mads Irom the segment or seg- 
ments 12 along wRh openings 14. Wtappedaraund the openings 14 is an 
opened grid sinioiure which can be made from metalBe or composita or ottMT 
nonmetalOe materials. The purpose of the grid 2S is to provide a support off 
oftid)e20for1heopenoeii1inBrmadia28. InthepieiefredeiHbodimentlhe 
media 28 is made of Viton and is an epen oefl sinicture aMn to a sponge 
malarial such as is avaBabto from Mosnes Rubber Company of Port WorVi, 
TeocBS under Product NO. 10292. Die opening size can be made to suR. The 
8ignilicantfsaluraofthefiltoringmalerial28islhstltlsfleKible. Thus,%vhen 
the stftog 20 is preformed Into a oomigated shape as shown bi Rgure 3, by 
usbMl loMwn techniques such as puiUhg it through a dte, the fjlter IT«M 
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canthenteappiiedoveriasshowninRgma. ThBrealtar. when the mate- 
rial 28 is property posffioned h 1h« wrttoow; a Imow 
iratod«chemalicalyas30ln R8«w 1 can belnseiM 
the InWal shape slwi^m In nguia 8 and expand mo «lr^ 
material 28toaroundedshapeMilio«minl^& Asara8UR.th9fiier 
niatertalwhlchJslle«tee>{pand8ii«ftewKle^ 
of tubular 20 changes torn fhal of Hguro 3 to thai of Figw» 2. 

A cover nwterial 32 can ovwiay the laief mataiial 28 fcr njnnhfl li^ 
as to protect the flltor material 28 from gauges or cuts du*9nin-ln. The 
mateftal can 1)0 a tWn sheet whhii anaps upon the slightest exparwion of Ihe 
cofnJ9atediubi<ar2a It can bo a otastomecto material ttiatllterall/ rips at the 
slightest axpanskm of the unded/hg com^iated tubul»20 as sho^ 
3. Other materials for the covar 82 can be amptoyedwllhout departing from 
thespWof Iheliventlonor. In apartoutar appBcaaon, theoow 
eftninatod. AmaterialviihlchdissoKworischenrictfyattackedmtimoca^ 
also boetnployodasaoover32euchlhaltwll no tongerbe ln1hov«/^ 
it to destod to put the wel in pndtidion. 

SignKcam eivonsionsvQlumeMoalV can be obtained h dianging th^ 
shape of ihoiAiMarap torn ihaoofiiiiBtfBd *ape. aoch as show^ 
pie hPiOtMatotheioundsd'ahapoiBahown in Figure z WhBe a particular 
four-lobe ariangerneni of ttie ooirogatod ahi«)0 Is shown In Rguro 3. olher 
MBal dupes are wHhln the pun(l«voftheinvenlloa Hie signifieant thing is 
that the laideilyingsuppoitslnichmiMAoomptte 
of 1hesHng20. aashomki HgvmSi iseapaUe ofvolumelileafly exp^^ 
80 as to bring the IBter niatsrtslttintocofiiactwMitfio wepbore asd^ 

s 
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TliehlWamigaied shape also pennlts Insert^ 

innial Shape does not have to be eoirugated. ft can be found and be ex- 
panded downhde. 

This technique is particularly advantageous in under-btfanoed draHng 
where drcufattno inocl is not used. In these siluaaons, panioutaily wheie 
shale is encoiKteed. the adwrtaoe of this type of drttig can be re^^ 
use of the apparatus and method as described. The fciiSal shape of the 
weUboro is retained by the assenAly iwhen the siifcig 20 Is eiqanded under 
the filler material 28 so as to push the later material 28 iflj aoahst the weB^ 
34. JnM<toina. the fennalkm can be allowed to flow through the li^ 
rial 2B without the presence of an annular space around the outside of ttie 
fDlarmateiiaL The tracfMonal gravel packing is eftnlnaladwd the flow area 

wtttln the kfcolar 20 alter II has been expanded to a rounded shape Is larger 
than It otherwise would have been using a tracfflional gravel pack wMeh 

requires ttM annitespeoe fr the ipawsl neoessRating a srndler Inside dtom> 
eler Inside the Boeen. 

It should be noted that ft is w&hin the pufvlew of this invention to pro- 
duce a Ibmialion thraugh the use of a colled tubing string such as 20 which 
i8petforalBdiNllhapentagsorholes14. Atubingstrir«20soperfbretedwilh 
openings 14 can be used in eor^undton %vlth IradMonai gravel pack tech- 
niques to produce afMimaon. in the prafotred embodiment, the open ceH 
fBtorinatetfal 28 pTBhrsblynade of an elaslic preferably eiastom 
such as \riton is overlaM on the coinigated tubul» 20 es dwwn in Figure & 
The stretchable qoaEGes of the filer matefial 28 afiow its use in Cd^undiOR 
vvflh an inilialV com(gatedtubs20as«hown in nguredoranonoonugaled 
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It b also wlWn tha pun/towof lhei««rtten to 
28 over . coBed lublng .«ng « 20 ^ b 

aotinstfh^wffiObore. 

Various known techrtques to expand ihe 

Tliouwof afl»ibteina.«Wforiholltor in«arial28 8h« 

fnfl ibaa and holds the formation to >. nalur- .tete When h 

POrtfca-shownlnRgunii Mpon«(panBlon.thetoban«terWaawlIhihe 

inatorial 28 around « act as t parfcrated caslna tor Ite 
pra<Aic(idn from lha foimaGon. 

TTia rrtnton*ig orid as can ba a tej^r that ovartays the lube 20 as 
«hc««hHQuraiortto«nl»as»«ctonl«nvonartwahhita 
aa Tl««iaWbioamsrt»eanbainad|.temmsl^ 
«l»«ndbganaia^/anopanw«B* «ai«^ 
Ptoy«» ««ltoutdepartino f»m lhailW 

« te ateo wBWn «ia pun^ 01 fcjyenBon to use an Wtt^ 
cross aaciion tor lha tube20 under itetBter mawal 28 ami ma^^ 
««P«-«»oon*Inaiianaoalnst«i.af^ Ifcwavar.thoprafanedam. 
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bodhnentkivoh^theuseofac^^^ 
groaler volurmirte expansioRS can OG^ 
better position it against the weObore. 

In the preforrad emt)odfanent, the openings 14 are round. Rounded 
5 openirige provide abetter ttnxftiralinte^ 

fnWal openings wt** are slotted. Using matertels sucti as steMeas steel 

yMd atreogths of 30,000 to &0.000 can be obtii^ 

It is also wttiinthesoQpe of the hiver^ 
sion (broe on the coriugated tube 20 10 get it into the rounds 
10 i\ Figure 2 such that the filter 2S engages the weObore wRh a residual force 
and. in certain conditions, pushes t>ack the formation materiats definbig ttie 
weilbofeto enlarge it 

The expansion technkiues which are Icnown can be used to ch^ 
ocmfiguralion of the conugated tube 20 under ttie fiter material 2B to a 
15 founded ehape. These can indudedevloee^iichefnpioy a wedge 
pushed or puled ffirotigh twtobtter or arv other 
the uee of rolers which can be actuated radiaBy outoardly to inlttate the 
expan^on of the oomigated tiitxjiar as tiie driver advanc^es. 

Tlioae sidled In the art wH appredttte the advantages of the apparatus 
20 andmattiodasilescribedabovei In tateral oompteSons there is soma imcer— 
tdniy as to the dlstrbution of the gravel around a screen. AdditionaBy. tfie 
necessity of leavtag an annidar gap tor piaoement of Iho gravel ads as a 
MBaltonoripfodticfionfnMiitliezofieiiith^ In oartain appSoatkms 

invDh^ unconsolidated shale focmaHons, drilng wfBi mud can create an 
25 impervtoua cake on the weflbore waRs wMch wS be detrimental to future 
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r'T'^'""'*^'*'^ TlieopenoeiBtermaWal 

««wction. 'n»0P«*8 8i2»lnlh«ffltern«artel28i8pr«fic^ 
«»en*lycanbepfotoetedtor<w^ 

«nhlt»underiyhglube20l)0toi»it WM. varioua iyp« of medurtca^ 
•«Panslor»ofihe«tfeiMnoM»ao*omaco^^ 
«al» h«« tH»n deMrib«l. omerl«««^ 
a8ata8tlhav««K«wMea„pportbwi«tt„ 

l*Bl«AM,alanieivena«*hfttori»<rf20to40pere^ 

andite«termalert«2a.or,^fl»«hr«ata«2^^ 

*^*^"^»«^«»<W*B«14hll»to as 

shown Hi Figure 2. * 

ThetoegoihgdMosuwandde^^ 
and«planatonrthei«olandva*u.clM^ 
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al8. as w«B as in the details of the fliustrated construdto^ 
withotA departii^ from the spirit of the invenlim^ 
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CLAIMS 

1. Aw9(tboreoomptetk»tooias$einb^ 

a perforated body made of «n«xptnd^mal»rtet 

a filter assembV moirted over MM porfeiaw 
covier the perforaSoM in said body; 

a tool actha on taw iKKly to «pand n and saw tter TO 
a«und»toatoifsa«ltertomayoto««niiho«^ 

2. The assemtty of cWml. further oomprtshg: 
a pfotecilva cover saw later assembly 

downhole. 



3. The assembly of dalml. wherein: 

saw eoqjandable matwW IB comiaaled to faellltaio Insertion 
lhe>«»eiibore, tMien^vonsaW toole^^ 

filter toward tho surfMs dMning tha mllboro. 

A. The assembly of datai a. wherein: 

said body assumes araunded shqpe alter egqsmsion by saw tool 

5. The assembly of dalnLftstheroomprfsing: 

« reWbreemert balwaen artd hotiy and saw filter assembly Id 
support aaWWer assembly in lhaama of saw body pertbrtfions. 
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1 6. The assembly of daim 1 , wherein: 

2 said perforated body comprises a segment oT a coSed tubing 

3 string. 

""'-^ 1 7. The assembly of daim 6» wherein: 

Z said segment has an open area in the range of up to about 40%. 

1 B. The assembly of daim 6, wherein: 

2 said segment is flexUe. 

1 9. The assembly of dalm 6. wherein: 

. -.^ 2 scddsegrnemisrnadefnxnaflatmemberwhidiisrotiedlntDa 

'-sJJ 3 tube with a aedled longitudinal jolnL 

1 10. The assembly of datoi 6, wherein: 

2 seM segrr^nt is made frocn a flat mernber arid mlled spirally to 

3 a desired diam^ having its spired seam sealed, 

1 11. The assembly of dahn 3, wherefai: 

2 said perforated body comprises a segment of a ooBedtJbh^ 

3 string. 

1 12. The assembly of dafanll.ftmher comprising: 

2 a reHbroement between said body and said filter assent to 

3 support said finer assembly in the area of siAf body perfo^^ 

12 
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1 13. llio asseinbV Of daim 12, further coRvriting: 

2 a pntacliv* cover for sddflter assembly whic^ 

3 downhde. 

1 14. AmethodefwelcompMtoaoompifalno: 

2 tunning k) a tubular body wllhperibfHilom and a fitter 

3 mounted over the perforaSons on the body; 

4 «xpandlnglhetubulvbodydfnvnhoieu 

1 IS. T1>emettiodofciaIm14.tir1herconv>ri$ing: 

2 pravUingapratecthMcovertngovQrthelilerassenM^ 

3 removing the protaclivaoovertngdmmhoie. 

1 16. Tha method of daira 14, tvtherooroiMlsing: 

2 corrugating said tiixiiar body; 

3 altaringsaidconugalingintoanHRKfedtfiapobyvfi^ 

4 60(panding. 

1 17. The method of datai 14, farther oomptising: 

2 engaging the weOboraviMiIha aar assembly due to said ex- 

3 pending: 

4 usingasegmentorooRedtUblngaseaidtubUlarbody. 
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^ ie. The method of daim 14, further comprising: 

2 P~^»wPPOrt between saw tubuterlKxJyM 

a assembly. 

< 19. The method of dahn 14, ftiiihercompiWng: 

2 pn>^^«op8naieaon8aiiftulxjiBrbodyofupioabout40x. 

1 20. The method of dafrn 17. further comprising: 

2 comigating said tubular body. 

3 «*«^"8«aWoo^^Jatlng Into a rounded shape b/ virtue of saw 

4 expanding. 
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21. K wellbore completion assenbly conprising an 
c^andabltt porous doimhole screen. 

22. A wellbore coapletion assesibly as claimed in claim 

21, wherein said screen cotq^rises a £ilter material 
which, in use, is radially expanded towards the 
wellbore. 

23. K wellbore conpletioo assenbly as claimed in claim 

22, wherein the screen, in use, is ea c panded so as to 
puA the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, idiereln the filter material is flexible. 

25. A wellbore completion asseotoly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A welltore completion assesably as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion asseafloly as claimed in claim 

25 or 26, wherein said ooiled tubing is es^anded, in 
use, ther^ ea^a a d i ng said screen. 

26. A wellbore coopletion assembly as claimed in claim 

26 or 27, further coeprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said ooiled tubing, said 
reinforcing grid si^tantielly preventing extmsion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore coi^pletion asseebly as claimed in any of 
claims 25-28, wherein at least a porticA of said coiled 
tubing is initially corrugated in shape. 



09/18/2000 18t34tl3 page -17- 



- 16 - 



30. X wellbore conpletion assenibly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery dovnhole. 

31. A wellbore coiapletion tool assembly substantially 
as hereinbefore described with reference to the 
acconqNmying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
Bccoopanying drawings. 
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